Evaluating the effectiveness of a novel atomized liquid needle-free transdermal delivery system.
Needle-free jet injections constitute a crucial method for drug delivery. A novel liquid drug delivery system has been proposed recently, in which pressure atomizes liquid before delivering that atomized liquid to the patient's body; however, the mechanism and efficiency of the system are unclear. This study explored the shot delivery pressure, penetration depth, and cumulative amount of permeation of this system. This system was used to deliver 0.5% (w/v) methylene blue to agarose phantoms at various shot delivery pressures. Shots of methylene blue were also delivered to porcine skin samples at different shot delivery frequencies for light microscopy evaluation. A commercial microneedle array was used for comparing the effectiveness of the skin penetration depths. The array was gently stamped against porcine skin; methylene blue was subsequently applied to the area for different time points, followed by microscopic observations. In vitro skin penetration was tested using static Franz diffusion cells over 8 h. Finally, the feasibility of the system's clinical application was evaluated by analyzing the local analgesic effect in a heat nociceptive animal model. The penetration depths created using 100 shots at 100 psi were similar to those created using the commercial microneedle array for 2 h. Thermal stimulation responses showed that 15 min after diclofenac sodium was delivered by the system, heat nociception was significantly attenuated for 60 min. Our study presents a novel delivery system that may be useful for future clinical applications.